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1. Ilepeuyenn

IUIAHUPYEMBbIX

pe3yJ1bTaTOB

oﬁyqem/m mo AUCIUIIIINHE,

COOTHECCHHBIX C INVIAHUPYEMbIMHU peE3yJdbTaTaMHU OCBOCHUSA 06pa3OBaTean0ﬁ

NPOrpamMmabl

B pesynprare ocBoenuss OIl oOywarommuiics MOMKEH OBIAJETh CIEAYIOIMIUMU
pe3yiabTaTaMyu O0y4EeHUS M0 JUCIUTLIIUHE:

Koawbl
KOMIIeTeH I

Pe3yabTaThl 0CBOCHMSA
oo11
Cooeporcanue
KomnemeHnuuil*

Ilepeyenb NIaHUPYEMbIX
pe3yJbTaTOB 00y4eHUsA
10 JUCIHHUILINHE® ¥

[1CK-1.12

CriocoOHOCTh  NPUMEHATH  Ha
MIpaKTUKE TIPUHIIUIIBI
opranusanuu ’kcruryarauuu AC,
a TaKke MMOHUMATh
MPUHIMIHATIBHBIE O0COOEHHOCTHU
CTallMOHAPHBIX M MEPEXOHBIX
PEXUMOB PEaKTOPHBIX
YCTaHOBOK M 3HEProOJI0KOB Mpu
HOPMaJIbHOW SKCIUTyaTalluH, Py
€€ HapyIEHUsX, IpU PEMOHTE U
neperpyskax

3HaTh: PEKUMBI HOPMAJILHOM
SKCIUTyaTalliK, PEXUMBI C HapyIIEHHAMH
HOPMAJIBHOW JKCILTyaTalluu

YMETh:  MOmenMpoBaTh  PEKUMBI  C
3aJaHHBIMU TEI0PU3MIECKUMU u
TUIPOMHAMUYECKMMH XapaKTEPUCTUKAMU
Brnagets: mnporpammubIME - cpencTBamu
IS MOJENIUPOBAHMSA M CUMYJSALUH
Pa3IMYHBIX PEKUMOB DKCILTyaTalluK

I1CK-1.13

CnocoOHOCTh MMOHUMATh
NMPUYUHBI  HAKJIAJIbIBAEMbBIX Ha
PEKUMBI OTpaHUYECHUH,
CBSI3aHHBIX C TPeOOBaHUSAMH IIO
0€30I1aCHOCTH M OCOOCHHOCTSIMM
KOHCTPYKIUI OCHOBHOT'O
000pyn0BaHUs u
BO3MOKHOCTSIMU
TexHoJiorndeckux cxem AC

3HaTh:  O0COOEHHOCTH  DKCILTyaTaluu
sHeprodioka ADC Tpu OTKJIOHEHUSX OT
HOPMaJIbHOU AKCIUTYaTalluu

YMeTh:  MoaenupoBarh  JOIYCTUMBIE
COCTOSIHUSL M DPEXUMBI pabOThl C TOYKH
3peHus TeI0(GU3NKU U THIPOTUTHAMUKI
Bnanerb: pacuerHpiMH  MeTOaMKaMM
oTpeesieHus TeII0(QU3NUECKHUX,
TUAPOAUHAMUYECKUX u ¢buzuko-

XUMHUYECKUX XapakTepuctuk npu HDO u
HHD

[1CK-1.14

CriocoOHOCTD BHITIONHSATH
TUTIOBBIE OTIEPAIIUU 110
YIPaBICHUIO PEaKTOPOM U
9HEProOIOKOM HA TOHATUHHOM
TpeHaxKepe

3HaTh. OCHOBHBIE TEMIOPUINIECKUE H
TUJIPOJJMHAMUYECKUE METOJIUKU PacueTOB,
UCTIOJIb3yEeMbIe B (GYHKIIMOHATLHO-
AHATUTHYECKOM TPEHAKEPA peakTopa THIIA
BBOP

YMeTs: 00BSACHATH buszndeckue
TIPUHITUTIBI TPOCTEHIIINX THUIIOBBIX
oTiepaluii, XapakTepHBIX MPH YIPABICHUU
sHeprodisokom ADC

Brnanets: npuémamu pacyeTHBIX METOIHMK
oTpesieeHus TETIOPU3NUECKUX,
THIIPOIMHAMUYECKIX u ¢buzuko-
XAMUYECKHX XapaKTePHCTHK




Koapbl Pe3yabTaThl 0CBOCHUA IlepeyeHns miIaHUpPyemMbIX

KOMIIeTeH LM H 1010)11 pe3yabTaToB 00y4eHHs
Cooeporcanue 10 JUCUUILINHE™ ¥
Komnemenuui
IICK-1.15 ['0TOBHOCTH IPUMEHSATH 3HATh: HKCILTyaTalMOHHBIE
MPUHLHIIBI 00SCIICUCHHS CTallMOHAPHBIE COCTOSIHUS U PEKUMBI

ONTHMAJIBHBIX PEKUMOB PabOTHL | paGoTsl sHepro6aoka ADC
SJIEPHOTO PEaKTopa,
TETUIOMEXaHUYECKOTO
000pyI0BaHUS U SHEPTOOJIOKa B
[EJIOM TIPH PA3THYHBIX PEKUMAaX
pabotsl AC ¢ coOmoaeHrnemM
TpeboBaHU 6€30TaCHOCTH

YMETh: MoIeMpoBaTh NPOCTEHIIINE
TETUIOPU3NUNCKUE U THIPOANHAMUYECKUE
3a[auu, XapaKTepHbIC IPU yIIPABICHUS
sHeprobiaokoM ADC.

BnaneTs: ocHoBHBIME MpaBuiIaMu 1
npuéMamM# pacdeTHOTO 000CHOBAHUS
0e301acHOM IKCIUTyaTaI|H.

2. Mecto aucuumiunsbl B ctpykrype OIIOII 6akanaBpuarta
JMcUMITIMHA pean3yeTcsl B paMKax 0a30BOi 4acTu Mpo¢eCCUOHATBHOIO [IUKJIA.

I[J'IH OCBOCHHA ANCHHIIIIMHBI HCO6X0)II/IMBI KOMIICTCHIIMH, C(i)OpMHpOBaHHLIG B
paMKax H3Y4CHHA CICAYIOMHUX  OUCHUILINH! «Dusuka AACPHBIX  PCAKTOPOB»,
«TexHuueckas TCPMOJANHAMHUKA), «MexaHunka KHUIKOCTH MW Ta3say, «HI[GPHLIC
OQHCPICTUICCKHUC PCaKTOPBI», «HaporeHepaTopLI 141 T@HHOO6M€HHI/IKI/I)>,
«FI/I,IIpOZII/IHaMI/IKa 1 TEIJIOMacCOOOMEH B OQHCPICTUICCKOM 060py,Z[0BaHI/II/I».

JIMCUUIUTMHBL W/WIW TPAKTUKH, JJI KOTOPBIX OCBOCHHUE JAaHHOW JUCIUILUIMHBI
HEOOXOAMMO  KaK  TpealIecTByromiee: ATOMHBIE  3JIEKTpocTaHiuM, HaydHo-
UCCIe0BaTeIbCKas paboTa, MPeTUIIIIOMHBIN MPAKTUKYM.

JlvcuunianHa uzydaercs Ha 4-oM Kypce B 7-OM ceMecTpe.

3. O0beM UCHUIUVIMHBI B 3a4YeTHBIX €IUHHMLIAX C YKa3aHHEM KOJUYeCTBA
aKaJleMHU4YeCKHX YacoOB, BbIJIEJEHHBbIX HA KOHTAKTHYI0 PadoTy 00y4yaroumuxcs ¢
npenogaBarejeM (Mo BHAAM 3aHATHI) M HAa CaMOCTOSITEJbHYI0 padoTy
o0yuyarommxcsi

Cemectp

Ne 7 | Beero

Bun padorsi
KoaunuecTBO 4acoB

HA BHJI padoThI

KonTakTHasi padora 00y4aromuxcs ¢
npenogaBarejeM

AyAUTOpPHBIE 3aHATHS (6ce20) 32 32

B TtoMm uuce:




JleKyuu
(nexyuu 8 uHmepaKxmusHou gopme)

npakmu4eCcKue 3aHAaAnuAl

y 32 32
(npakxmuyeckue 3aHAMUSL 8 UHMEPAKMUBHOU hopme)
IIpomMesKyTOYHAS aTTECTALUSA
B ToMm unce:
3auem - -
9K3aAMeH - -
CamocrosiTeqibHasi padoTa 00y4al0IIMXCH
CamocTosiTeqibHas paboTa o0y4awinmnxcs(ecezo) 76 76
B ToMm uncne:
IIpopabomxa yuebHoeo (meopemuueckozo) 36 36
mMamepuana: KOHCNeKma JieKyuti, y4eOHbIX N0COOUl, Y4eOHUKO8
Buinonnenue unousuodyanvhvix 3a0anuii (n0020moexa 40 40
CO0OWeHU, npe3eHmayuli
Bcero (uachbl): 108 108
Bcero (3aueTHble eTMHUIIBI): 3 3




4. Coaep:xxaHue JUCUMILUIMHBI, CTPYKTYPHUPOBAHHOE IO TeMaMm (pa3jeaM) ¢ yKa3aHHEeM OTBeJIeHHOI0 HAa HHUX KOJHYeCTBA
aKaJIeMHUYeCKMX YacOB M BHI0B YUeOHbIX 3aHATHH

4.1. Pazoenvt Oucyuniunvl u mpyooemMKoCcmsp no 6u0am y4eOHbIX 3aHAmMU (6 AKA0eMUUeCKUX 4acax)

Ne n/m HaumenoBanue pasgesa OO0man Buabl yueOHBIX 3aHATHI, BKJIIOYAs
/TeMBbl JUCHUTITTMHBI TPYA0EMKOCTH BCEro CaMOCTOSITEJIbHYI0 padoTy o0y4arommxcs u
(6 wacax) TPYA0€MKOCTh
(6 uacax)
Ounas ¢popma o0yvyeHust
Jlex ‘ Cem/IIp ] JIa0 ’ Bueayn CPO
7 cemecTp
1. Ocnossl CFD moaxona 36 - 10 - - 26
1.1. Beenenue B metogonoruto CFD. 3 - 1 - - 2
1.2. YucieHHOE MOISTUPOBaHKE, -
3nakomctBo ¢ ANSYS(STAR 3 - 1 - 2
CCM+)-1
1.3. YucnenHoe MOJICJTUPOBAHUE, -
3gakoMctBo ¢ ANSYS(STAR 3 - 1 - 2
CCM+)-11.
1.4. [TocTpoeHue MIOCKON U TpeXMEPHOM -
reomerpun B ANSYS(STAR 8 - 2 - 6
CCM+)
1.5. [Toctpoenne BBIYHCIUTEIBLHOM 9 ) 2 ) - 7
CETKH M TIOCTAHOBKA KPAaeBbIX 3a71a4.
1.6. AHanu3 pe3yJbTaToB pacyera -
u N 8 - 2 - 6
aCTPOMKH peraTess
1.7. I'panuner npumenumoctu CFD 2 ) 1 ) - 1
10JIX0J1a




Ne n/m HaumenoBanue pa3neia OO0masn Buabl y4eOHBIX 3aHATH, BKJIIOYAs
/TeMbl AUCHUIIJIMHbI TPYAOEMKOCTDH BCEro CaAMOCTOSITEJIbHYI0 Pa00Ty 00y4arOIIMXCH U
(6 uacax) TPYAOEMKOCTh
(6 uacax)
Ounas ¢popma 00yyeHust
Jlek Cem/IIp JIao Bueayn CPO
2. MoaenupoBaHue B cpeae ) _ =
ANSYS(STAR CCMH+) 46 14 32
2.1. Mogenu TypOyJIeHTHOCTH 12 - 4 - - 8
2.2. MopenupoBaHue TermIooOMeHa 14 - 4 - - 10
2.3. MO)IGJ'II:IpOBaHI/Ie HECTAIMOHAPHBIX 14 ) 4 ) - 10
TEUCHUH
2.4. Hcnons3oBanne GyHKINH, 3aJaHHBIX 6 ) 2 ) - 4
0JIb30BaTEIEM
3. MoenupoBaHHE CIOXKHBIX 26 _ 8 _ = 18
(bMBUYECKUX MPOIECCOB
3.1. CrnosxHble (pU3NIECKHE MOJICIIH: -
12 - 4 - 8
MHOTO(a3HbIC TCUCHUS
2.1. CrnosxHble (pU3NIECKHE MOJICIIH: -
JBHKYIIAECS 30HBI U MOJIENb 14 - 4 - 10
JUHAMHUYECKHUX CETOK

Ilpum.: Jlex — nexyuu, Ilp — npakmuueckue 3auamus / cemunapvl, Jlab — nabopamophvie 3anamus, Bueayo — eneayoumopnas
paboma, CPO — camocmosamenvhas paboma 00y4aroujuxcsi



4.2. Cooepotcanue oucuyuniunsl, CMpyKmypupoeanHnoe no pazoenam (memam)

Jlexyuonnwiii kypclllpakmuueckue/cemunapckue 3aHamust

HaumenoBanmue
Ne paszaena/TemMbl Conepxanue
JUCHHUTIIHHBI
1. |OcunoBbl CFD moaxona Brenenue B merononoruto CFD. Yucnennoe moaenupoBaHue.

[Toctpoenue cerok. Hactpoiika u nu3ydeHue pemaresnen
ANSYS/STAR CCM+. Ananu3 rpanui npumeaumocta CFD

M0XOJIOB.
2. |MoneaupoBanue B cpene | Mozenu TypOylneHTHOCTH. MoienrpoBaHue TEIJI000MeHa.
ANSYS/STAR CCM+ MoienpoBaHue HECTAMOHAPHBIX TeUeHUH. Vcmonp30BaHme
(GYHKIMIH, 3aJaHHBIX M0Jb30BATEJIEM.
3. |MopenupoBanue CrnosxHble pU3nYecKre MOJAETN: MHOTO(a3Hble TeUEHUS,
CJOKHBIX (PU3HMYECKUX  |[IBHKYIIMECS 30HBI U MOJEIb JUHAMUYECKUX CETOK

MPOIECCOB

JlabopamopHnuvie 3anamus

He npenycmoTpeHsL.

5. IlepeyeHb y4eOHO-METOAUYECKOTO OOecneveHusl JAJIs1 CAMOCTOSITEJIbHOI PadoThI
o0y4aroumuxcs Mo JMCUMILINHE

Jiss  caMocCTOSTeNbHOM  pabOTBHl  CTyJEHTaM TPeUIaraloTcs HE  TOJBKO
pPEeTPOYKTUBHBIC (BBITIOJHCHWE YIPaKHEHUH 10 o0pas3ily, Imepeckad ydeOHOro
Marepuanga), HO W HH(POPMAIMOHHO-IOOBIBAOIIKE (caMoCcTosTeIbHAs paboTa ¢
y4eOHBIMU IIOCOOMSIMHU, ayIuo W BHIEO MaTepualaMH, C HWHTCPHET-pEecypcaMu),
poOJIEMHO-TTIOMCKOBBIE (ITOJATOTOBKA MaTepUaOB ISl NPE3CHTAI[Ui) M TBOPUYECKH-
PENPONYKTHUBHBIE METOJbI paboThl (MOATOTOBKA K Ja0OpaTopHBIM paboTam).
PekomenmyemMbie MHTEPHET PECYpChl JUISI CaMOCTOSITEILHOW pPa0OTHI: AJIEKTPOHHO-
oubnmoreunass cucrema  http://elibrary.ru, snexTpoHHO-OMOMMOTEYHAsT CcHUCTEMa
o0pa3oBaTeIbHBIX U TpOcBeTHTENbCKUX m3manuid http:\\www.1Qlib.ru, snexTpoHHo-
oubnuoreunas cucremMa «M3mareasctBo Jlans» www.e.lanbook.com, snexTpoHHO-
oubmoreunas cuctema HUAY MUDOU www.library.mephi.ru.

6. ®oHJ OLEHOYHBIX CPEACTB /I NPOBeJeHHUSA IPOMEXKYTOYHON aTTecTAMHU
o0yyaromuxcs Mo AMCUUILIHUHE

6.1. Ilacnopm ¢honoa oyenounvix cpeocme no OUCYUnNIUHE



http://elibrary.ru/
http://www.e.lanbook.com/
http://www.library.mephi.ru/

Ne ni/m | KonTposnupyemsblie pazaens! (TeMbI) Koxa xonTposmnpyemoii HanMeHoBaHHE OLIECHOYHOIO

JUCUHMILIMHBI (Pe3yJabTAaThI 110 KOMIleTeHIuu (U4 e€ yacTu) / cpeacTBa
pasnesiam) H ee GopMyJIMPOBKA
Texymmii KOHTPOJIb, 7 ceMecTp
1. CrioCOOHOCTD HCIOJIb30BATh U
Mo ey TypOyIeHTHOCTH. BBITIOJTHATH PACUETHBIE
[locTpoeHue ceTok. metoaukn CFD- ximacca ¢
. KoHnTposbHast padora Nel.
Vcnosib30Banue (DyHKITHM, MPUMEHEHUEM COBPEMEHHBIX
3a/IaHHBIX MOJIb30BaTEIIEM [PACUETHBIX KOMILJIEKCOB,
ICK-1.12, TICK-1.13
2 CI1oCOOHOCTD HCIIOJIB30BATh U
Mogenu TypOyJIeHTHOCTH. BBITIOJTHSTH PACUETHBIE
MopenupoBaHue TEIJI0O00MeHa. MmeTtoauku CFD- kimacca ¢
o KoHnTposbHas padora Nel.
Hcnons3oBanue GyHKIIHH, MPUMEHEHUEM COBPEMEHHBIX
3a/IaHHBIX TOJIb30BaTEIIEM [PACUETHBIX KOMILJIEKCOB,

ICK-1.12, TICK-1.13
ITpoMe:KyTOYHBINH KOHTPOJIb, 7 CeMeCTp
CriocoOHOCTh IPUMEHST
CIIOXHbIE (PU3NYECKUE
MOJIEJIN: MHOTO(a3HbIe
TEUEHUSI, TBIKYIAECS 30HBI U

MOJIEJIb TNHAMHYECKHUX CETOK
[1CK-1.14

[To pe3ynpTaram
BBITTOJIHEHU A KOHTpOJ'IBHOﬁ
paboThI-3aueTa

Mo ienupoBaHUE HECTALIMOHAPHBIX
TeYEeHUI.
3auéT

Bcero:

6.2. Tunoevle KOHmMPOIbHBIE 3A0AHUA WU UHbBIE MAMEPUATbl, HEOOX00UMble 014
OUCHKU  3HAHWIN, YMeHUil, HAGbLIKO6 U (W1u) OnbIMa  OesamenbHOCHU,
Xapakmepusyouwjue Imansvl (GoOpMuUpoBaAHUs KOMNEmMEHUUIl 6 npouecce 0C80CHUA
odpazoeamenvHoll NPOZPAMMBL

6.2.1. Konmponvhoe 3a0anue

1. KonrTpouabHasi padora Nel. CBo0oaHAsI KOHBEKIUS

[ens:mpoBecTH YUCTEHHOE HCCIIEIOBAaHNE KOHBEKTUBHBIX TEUYCHUI B IPOrPaMMHOM
komriiekce ANSY'S, hopmupyronuxcst BCieACTBHIE JIOKaTU30BaHHOTO HArpeBa B
MUIHHAPUIECKOM CII10€ KUAKOCTH. CpaBHUTH Pe3yJIbTaThl pACUETOB JISI PA3TUIHBIX
PEKUMOB T€UEHUS, CPABHUTD ATH PE3yJIbTaThI C TAHHBIMH, TIOJYYCHHBIMU B
HKCIIEPUMEHTE.

PaccmarpuBaercs nmimmHApUYECKUI ¢oM KUAKOCTH. [lonaraercs, 4To Ha BepXHEH
TPAHUIIE BHITIOJIHIETCS YCIOBUE MPOCKAIb3bIBaHUS, HA OOKOBOW CTEHKE U HA JIHE —
YCJIOBUE MPWINNAHUA (CXEMAaTUYHO UCCeyeMas MOJIEeTb U HUPKYJISLHUS )KUIKOCTH
MpeACTaBIEHbI HA PUCYHKE 1)




z,Q

Y

A

— .

-
Puc. 1. CxematnuHoe n300paxxeHUe pacueTHON 001aCcTH U MEPUIUOHAIBHON
UPKYJISLAN

B nenTpanbHOM YacTu MUJIMHAP HarpeBaeTCs 3a CUET MOCTOSHHOTO TETIOBOTO
MOTOKAa; 00JIacTh HArpeBa MoKa3aHa Ha CXeMe YepPHBIM NpsiMOyroibHuKoM. OTBOJI Temia
OCYIIECTBIISIETCS Uepe3 CBOOOIHYIO BEPXHIOIO TPAaHUILy, Ha KOTOPOH, KpoMme
POCKaIb3bIBAHUS, TAKIKE 3a7]a€TCS MIOCTOSIHHBINA MOTOK TeTia (OTPHUIATEIbHBIN).
KonnuecTBo BBOIMMOTO B CIIOH TeIjIa 3a/1a€TCsl paBHBIM KOJIUYECTBY TEILIa,
OTBOJIMMOMY C BEPXHEH IpaHUIIBI.

I'pannuHbBIC YCIOBUSA:
[Tonaraercsi, 4To Ha GOKOBBIX CTEHKAX U JIHE BBINOIHSIETCS YCIOBUE MPUIUIIAHUS

U, =0

wall

Ha BepxHeil rpaHmIle — YCIOBUE MPOCKAIb3bIBAHMS:
U =0 r,= 0.

n,wall

Ha BerHef/i IpaHuIC U B o0yactu HarpeBa Takxxe 3a1ar0TCA IIOTOKHU TCILIA:
qsurf = ql qheat - q2
)

Pa3nHbie BapuaHThI 3aaHUSI TPAHUYHBIX YCIIOBUH

2.KonTpoabHas padora Ne2. KoHBeKTUBHbIE T€YCHUSA

[ens: mpoBecTH pacyeThl A1 KOHBEKTUBHBIX TCUCHUN, (DOPMHUPYIOLTAXCS
BCJIEICTBHE CTOKA YEPE3 LEHTPAIBHOE OTBEPCTUE B HEMOABUKHOM LIUIMHIPUYECKOM
CJI0€ JKHJIKOCTH.

PaccmarpuBaetcs nunmuHApUYECKui cioit skunkoctu. [lomaraercs, uro Ha OOKOBOM
CTEHKE Y Ha JHE BBIMOJIHSIETCS YCIOBUE NPWIHNAHUs (CXEMAaTUYHO UCCIeayeMas
MOJIeJTh PEICTaBIICHA Ha PUCYHKE 2)



~ Oomnactp
MOJIETHPOBAHUS

Puc. 2. CxemaTnaHoe n300pakxeHne pacuyeTHON o0acTu

}KI/I,HKOCTB HUCTCKACT U3 MUIINHAPA 9C€PC3 JOHHOC OTBCPCTHUC B IIGHTpEUILHOfI qaCTH
(SaIIITpI/IXOBaHHaSI 0071acTh Ha CXGMG). Brexkaer KHUIOKOCTDH 4CpE3 CBO6OJIHy1-O BCPXHIOIO
MMOBCPXHOCTD, I'’/IC 3a1aCTCA MOCTOSTHHBIM MOTOK KUOKOCTH. PaCXOJI BTCKaIOHICfI B CJIOH
KUIAKOCTHU paBCH pacxony HCTCK&IOH.IGﬁ KUAKOCTHU.

['panuynHbIe yCIOBHUS:

HonaraeTc;I, YTO Ha OOKOBBIX CTEHKaX U JHC 0e3 CTOKa BBIIOJIHSAECTCS YCIIOBHC
IMPpUIIUITAaHHA

UWaII = O

, (7)

Ha BepxHeii rpanuiie u B 00J1aCTH CTOKA 33/1aI0TCSl 3HAUEHUSI CKOPOCTHU

r — r —

Uit = Yaciail +Uragiar ]+ Usyin K [Uinier = Ugiarl + Uragian J + Ugin K
) Uayiar = —Us ) Uayiar = —U2

Uragiar =0 Uyagiar =0

(Ugpin =0 (Ugin =0

PaznuuHble BapuaHTHl TPaHUYHBIX YCIOBUM

KonTpoabHas padora- 3aueT. Busyaausanus monepevyHoro od0rekanme
0€CKOHEYHOr0 HWIHHAPA JAMUHAPHBIM HECTAIIMOHAPHBIM MOTOKOM ra3a

HcxonHble nanHble: JUaMeTp UUIMHIPA, CKOPOCTh rasa.
Paccmotpers u mpoaHanu3upoBaTh CTAHHOHAPHOE U HECTALIMOHAPHOE PELIEHHUE.

BapuaHT nosryyeHnsi KOHTYpOB 3aBUXPEHUS

10



Paznuunbie BapHUAHTBI TCOMCTPHUU 3a1a1H.

6.2.2. Kpumepuu u wikana oyenueanus (KOHmMpoabHvle padomut)

Ouenka Kpurepun onenkn
OTnnyHO — MaTepHall paccCMaTPUBAEMOTO BOIIPOCA PACKPHIT MOIHOCTHIO;
90-100 — MaTepuall TPEJICTABICH T'PAMOTHO, B SCHOM JIOTHYECKOU
MOCJIEIOBATEILHOCTH;
— TOYHO U NMPOQPECCUOHATIBHO UCTIONIBb3YETCSI TEPMUHOJIOTHS;
— MPOJAEMOHCTPUPOBAHO yMeHHE OCHOBHBIE moaxonabl CFD-
MOJICTUPOBAHMS;
— TMPOJEMOHCTPHUPOBAHO YCBOEHHE paHee HW3YYCHHBIX
COITYTCTBYIOIIUX MaTePUAJIOB;
— paboTa TMOATOTOBJIEHAa B  OTBEIECHHOE BpeMs, C
HEOOXOIMMBIMU TIOSICHEHUSIMU;
— TPOJAEMOHCTPUPOBAHO 3HAHHE COBPEMEHHOW Yyd4eOHOW W
HAay4YHOM JIMTEPATYPHI;
— JTOTMYIIEHBI OJIHA — JIBE HETOYHOCTH, HE MCKAXKAIOIIUE CYTH
OTBETa Ha paCCMaTPUBAEMBbIE BOTIPOCHI.
Xoporio — MaTtepWal  paccMaTpMBaeMOro  BOMpOCa  W3IIOXKEH
75-89 CHUCTEMATU3UPOBAHHO U MOCJIEA0BATEIBHO;

— MPOAEMOHCTPUPOBAHO YMEHHE aHAJIM3UPOBATh MaTepHall,
OJIHAKO HE BCE€ BBIBOJABl HOCAT AapPryMEHTHPOBAHHBIM U
JIOKa3aTeIbHBIN XapaKTep;

— MPOJIEMOHCTPUPOBAHO YCBOEHHUE OCHOBHOMW JIUTEPATYPBHI;

— paboTa y/IOBJIETBOPSAET B OCHOBHOM TPEeOOBAHUSM Ha OLEHKY
«5», HO IPU 3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

— B U3JOXKEHUU [IONYIICHbl HEOOJbIIME MPOoOebl, HE
MCKa3UBIIIHME COJIEpKaHUE PAOOTHI;
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Ouenka Kpurtepuu oueHku

— IOMYIICHBI OJIWH — /1B HEJ0YETA MPH OCBEUICHHH OCHOBHOTO
MaTepHalia BOIpoca

VY 10OBIETBOPUTENBHO |— HEMOJHO WM HEMOCIEJOBATEIbHO H3JI0KEHO COJIEpKaHHUE
60-74 Marepuana paccMaTpuBaeMoOro BOIIpOCa, HO
IPOJAEMOHCTPUPOBAaHO  0OIee  MOHMMAaHHE  BOIPOCOB,
POJEMOHCTPUPOBAHbI HABBIKM W YMEHUS, JOCTATOYHBIC s
JaJIbHEHIIIETO YCBOCHUS MaTepraa,

— AOIMYIICHBI OIITNOKH B OIpCACIICHNH HOHHTHﬁ,
HCIIOJIb30BAHNU TCPMUHOJIOTUH,

— BBISIBJICHBI HpO6€HBI B 3HAaHUAX II0 OCHOBHBIM CHCTCMaM H

obopynosanuto ADC;

— MPOJICMOHCTPUPOBAHO YCBOCHHE OCHOBHOM JINTEPATYPHI.
HeynoBneTBOpUTENIEHO|— OTBET TPEJACTABICH HEMOJHO WIM HE 10 CYTH
Memnee 60 paccMaTpuBaEMoro BOIpoca;

— OOHapyXeHO HE3HaHHWE WJIM HEMOHUMaHue OOoJbIIed WM
HauOosiee BaXHOW YacTW ydeOHOro Marepuaina, Tpedyemoro
npu  (GOPMHUPOBAHUU  KOHTPOJHMPYEMOH  KOMIIETEHLIUU
y4eOHOro Kypca;

— JIEKIIMOHHBIA MaTepuaj U MaTepuaibl OCHOBHOM JIUTEPATYPbI
110 KypCY HE YCBOEHBI.

6.3. Memoouueckue mamepuaivl, onpeoenarouiue npoyueoypvl OUeHUBAHUA 3HAHUIL,
YMeHUil, HA8bIKO6 u (Uau) Onvima OeAmeabHOCmU, XAPAKMEPUIYIOUWUX IMaAnvl
¢opmuposanua komnemenyuil

PeituHroBas oneHka 3HaHUW SABJSETCS MHTErPAJIbHBIM IIOKa3aTeJIeM KayecTBa
TEOPETUYECKUX W MPAKTUYECKUX 3HAHUM U HABBIKOB CTYAEHTOB IO JHUCLUIUIMHE U
CKJIQJIbIBAETCS U3 OIIEHOK, MOJYYEHHBIX B XOJA€ TEKYILETr0 KOHTPOJIS U IPOMEXYTOUHOMN
aTTECTallUH.

Texymuii KOHTPOJb B CEMECTpEe TPOBOJUTCS C ILEIbI0 oOecredeHus
CBOCBPEMEHHOW OOpaTHOM CBSI3M, A KOPPEKIMHW OOy4YeHUs, aKTUBHU3AIUU
CaMOCTOSITETILHOM pabOTHI CTY/IEHTOB.

[IpomexyTouHas aTTecTanus IIpeIHa3HAYCHA TS 00BEKTUBHOTO
MOATBEPXKACHUS W OIECHUBAHUSA JOCTHTHYTBHIX pE3yJbTaTOB OOY4YEHHUS TOCIE
3aBEPILICHUS U3YUEHUS TUCUUILINHBI.

Tekymmnii KOHTPOJIb OCYIIECTBIISIETCS JIBA pa3a B CEMECTP: KOHTPOJIbHAA TOUKa Ne
1 (KT Ne 1) u konTposbHas Touka Ne 2 (KT Ne 2).

Pe3ynpTarsl TEKylero KOHTPOJISI U MPOMEKYTOUHOM aTTECTALMU MTOABOIATCS IO
kajie 0aJIbHO-PEUTHHIOBOM CHCTEMBI.

Bua konTpoas JTan peiiTUHHIOBOM CHCTEMBbI bana
OueHo4HoE cpeacTBo MunuMyM | MakcumyMm
Texymmi KontpoabHasi Touka Ne 1
Kontponwsnas pabora Ne 1 15 25
KonTpoJsbHasi Touka Ne 2
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KonTtponbphas pabora Ne 2 15 25

IIpomexyTOouHbIil | 3a4eT

KoHTponbpHas pabora-3auer 30 50

UTOTI'O o xucuunjinge 60 100

Mertoaudeckue MaTepuaibl, ONPEIEIIIOINE IPOLEAYPHI OLICHUBAHUA

IIpouenypa ouneHUBaHUS 3HAHUM, YMEHHM, BIAJCHUMN 110 JUCLUIUIMHE BKIIOYAECT
y4eT YCIELIHOCTH 10 BCEM BHUJIAM 3asBJICHHBIX OLICHOYHBIX CPEICTB.

ITo oxoHYaHUM OCBOEHUS AUCLMIUIMHBI IIPOBOJUTCS MPOMEXKYTOUHAsA aTTECTaLUs
B BHJI€ 3a4ye€Ta, YTO IO3BOJISIET OLEHUTh COBOKYITHOCTh NMPUOOPETEHHBIX B Ipoliecce
oOyudenusi komneteHuui. [Ipu BrICTaBIEHUH UTOTOBOM OLEHKH MPUMEHSETCS OaIbHO-
PEUTHHIOBas CUCTEMA OLEHKH Pe3yIbTaTOB OOYUYEHHUS.

3aueT npenHa3HaueH s OLEHKU padoThl 00y4arolerocs: B TEYEHUE BCErO CPOKa
U3Y4YCHUS NUCLUIUIMHBI U IPU3BaH BBIIBUTH YPOBEHB, IIPOYHOCTh U CUCTEMATUYHOCTH
MOJIYYEHHBIX 00YyYarolMMCca TEOPETHUUECKUX 3HAHUM U YMEHUW NPUBOJUTH MPUMEPHI
NPAKTUYECKOTO MCMOJb30BaHMS 3HAHUW (HampuMmep, NPUMEHSITh HX B PEIICHHUH
NPAKTUYECKUX 3aj]1ay), TPUOOPETeHHs] HABBIKOB CAMOCTOSITEIBHON pabOThl, pa3BUTHUSA
TBOPYECKOTO MBILLJICHUS.

Onenka chOpMHUPOBAHHOCTH KOMIIETEHIIMA Ha 3ayeTe g TeX 00ydarouiuxcs,
KOTOpBIE IPOIYCKAJIA 3aHATHUS U HE y4aCTBOBAJIU B IPOBEPKE KOMIIETCHLUHUH BO BpEMs
U3yYEHUsl JUCUUIUIMHBL, MPOBOJIUTCS IOCIE€ WHIUBUAYAIBHOIO COOECEOBaHUS C
IperoiaBaTe’IeM MO0 MPONYLIEHHbIM MM HE YCBOCHHBIM OOydYaroIlMMCS TeMaM C
IIOCJIENYIOILEH OLIEHKON CaMOCTOSITEIIbHO YCBOSCHHBIX 3HAHUM Ha 3a4eTe.

7. IlepevyeHb OCHOBHOM M JONOJHUTENbHON yueOHOH JUTEPATypPbl, HEOOXO0AUMOM
JJIS1 OCBOCHUS TMCUUILTHHBI

ANSYS FLUENT(CFX) tutorial, www.ansys.com
STAR CCM+ tutorial, https://www.cfd-online.com/

8. Ilepeuenn pecypcoB HHPOPMANMOHHO-TEJEKOMMYHHKAIIMOHHON  CeTH
«AuTepuer» (majgee - cerb «HMHTepHET»), HEOOXOAMMBIX JA OCBOECHUS
AACHUATLTHHBI

PexkomenyeMbie WHTEPHET PECypChl JUISS OCBOCHHUS JAWCIHILIMHBI: 3JICKTPOHHO-
ombnmoreunass cucrema  http://elibrary.ru, snexTpoHHO-OMOMMOTEYHAsT  CHUCTEMa
o0Opa3oBaTeIbHBIX W TpOCcBeTUTENbCckuX u3manwmii http:\\www.1Qlib.ru, snexrponHo-
oubnuoreunas cucremMa «M3marenbctBo Jlans» wWww.e.lanbook.com, snexTpoHHO-
oubmmoreunas cucrema HUAY MUDU www.library.mephi.ru.

9. MeToagu4eckue YKa3aHUus sl 00y4AIOUIUXCH 110 OCBOCHHMIO TUCHMILIMHBI
Kypc «KoMmmnbroTepHbIii PaKTUKYM» pacCUUTaH Ha OJUH cemecTp —/-oi. B 7-om
ceMecTpax Y4YeOHBIM IIJIAHOM MPEAYCMOTPEHbI JIEKIIMOHHO- TMPAKTUYECKHUE 3aHSTHUS,
dbopma KOHTPOJIA — 3a4eT.
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[Ipy NMOArOTOBKE K JIEKIIMOHHBIM 3aHATHSAM CTYACHTAM CIEIyEeT HCHOJIb30BaTh
MaTepHualibl NMPE3eHTalNNd, KOTOPbIE AOJKHBI BBIIaBAThCS MPENoJaBaTesieM Ha MepBOM
Hejiene Tekyuiero cemectpa. Kpome 3Toro, st Kakaoil TeMbl JIEKIIMOHHOTO Kypca
yKa3zaHa JIUTEpaTypa, KOTOPYIO MOTYT HCIOJb30BaTh CTYAEHThl IPH MOATOTOBKE K
JEKIMOHHBIM ayJUTOPHbIM 3aHATUsAM. g Oonee >PGEKTUBHOTO HMCHOJIb30BAHUS
BPEMEHH, OTBEACHHOIO Ha JEKLHMOHHBIE 3aHATHS, 11€J1eCO00pa3HO MOATOTOBUTH TaKKe
KOHCIEKT JieKIMii. OH MOXeT ObITh KaK B pacl€4aTaHHOM BUJE, TaK U B DJIEKTPOHHOM
dopme. DnekTpoHHast popMa MPEANnOUYTUTENIbHEE, T.K. TIO3BOJIET ONEPATUBHO BHOCUTH
U3MEHEHUs] B COOTBETCTBMM C HOBBIMU MaTepualamMH, MOSBISIOUUMUCA Y
npenojaBaress.

JlomonHUTENbHO Ha Kadeape MMEIOTCS YCTaHOBJIEHHBIE MPOTPAMMHBIE CPEICTBA
ANSYS u STAR CCM+. Jlys1 KOHTPOJIsi OCBOCHUS JIEKIIMOHHOTO Kypca MpelyCMOTPEH
TEKYIIUI KOHTPOJIb B BUAE KOHTPOJIBHBIX paboOT.

10. Ilepeyenr  UH(GOPMANMOHHBLIX  TEXHOJIOTHI, HCHOJb3yeMbIX  INpPH
OCYHIECTBJICHUH 00pa30BaTeJIbLHOr0 Mpouecca M0 IWCHUIJIMHE, BKJIIYas
nepevYeHb MPOrpaMMHOro odecrnevyeHnsi U MHPOPMALMOHHBIX CMIPABOYHBIX CHCTEM
(mpu HeOOXOAMMOCTH)

1. IlpoBeneHue JEKIIMOHHBIX 3aHATUM C MCIOJb30BAHUEM MYJIbTUMEIUNHBIX
[IpE3EHTaLUM.

2. IIpocMOTp BHIEO MaTepUasoB.

3. KoHCynbTHpOBaHKE NOCPEICTBOM 3JIEKTPOHHOU MOYTHI.

4. Vcnonp30BaHWE WHTEPHET-UCTOYHUKOB M TOMCKOBBIX cUcTeM MHTepHeT s
MOKWCKa NPHUMEPOB, TOHMCKA JOIMOJHUTENBHBIX K JIEKIIMOHHBIM U J1ab0paToOpHBIM
3aHATHUSIM MaTEPUAJIOB.

11. Onucanue MaTepHAJTbHO-TEXHUYECKO 0a3bl, HEOOXOOUMOM  JJIA
OCylIeCTBJEHHs 00pa30BaTeJIbHOI0 NMpolecca Mo JUCIUIJINHE

Jlnis  Oonee ymoOHOTO W HAIJISIIHOTO IIPEJICTABIICHUS JISKIIMOHHOTO —Marepuaia
HCIIOJIL3YeTCSl KOMITBIOTEpPHAsT TIPE3CHTAIMsd TI0 BCEeM TeMaM paboyei IporpaMMbl
JIACITATUINHEL

12. NHble cBeleHUA M (MJIH) MATEPHAJIBI

12.1.  Ilepeuenv  oOpazosamenbHbIX  MEXHONO2UIL, UCRONIBL3YEMBIX  HpU
ocyuiecmeieHuu oopazoeamebHo20 npouecca no OUCYUNIUHe

JInsi  yCHemrHoro OCBOEHHUSI JAUCUUIUIMHBI  COYETAlOTCS TPAaAWIMOHHBIE U
WHHOBAIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, KOTOPHIE 00ECIIEUYNBAIOT JOCTIKCHHE
IJIaHUpyeMbIX pe3ynbTaToB o0yueHus mno OOIL Peanuzanus KOMOETEHTHOCTHOTO
MoAxoJa TMpelyCMaTpUBAaeT HCIOJb30BaHUE B Y4e€OHOM MpOleCCe HHTEPAKTHUBHBIX
dbopM npoBeeHUS 3aHITHH.

OcHOBHBIMH 00pa30BaTEIbHBIMU TEXHOJOTUSIMH, HCTIOJIb3YEMbIMU B 00YUEHHUH 110

nuctuiinae «KoMIbIOTepHBIN TPaAKTUKYM, SIBIISTFOTCS:

¢ TCXHOJIOI'MHK aKTUBHOI'O 1 HHTCPAKTHUBHOI'O 06yquH;1 — JUCKYCCHH, IIPOCMOTpP U
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o0cyxaeHne BuIeoPuiIbMoB, 00CYK/IeHHE MAaTEPUAJIOB Ha JICKIIMOHHBIX 3aHITHUSIX;

* TEXHOJIOTHH TMPOOJIEMHOTO OOy4YeHHS - 3a/laHds Ha MPAKTUYECKUX 3aHATUAX H
BOIIPOCHI MPOOJIEMHOT0 XapaKTepa;

* TexHosorusa auddepeHunpoBaHHOTO O00y4YeHUsT - OOecredYeHue aJpPecHOro
MIOCTPOCHMS Y4EOHOTO Mpoliecca, y4eT CIIOCOOHOCTEH CTyJeHTa K TOMY WJIM HHOMY
POy NEeSTENbHOCTH.

12.2. @opmbr opzanuzayuu camocmoamenvHou padomoel odyuarouuxca (memovl,
gblHOCUMDbBIE O0J11 CAMOCHIOAMENbHO20 U3YUYEHUA; GONPOCHL 0N CAMOKOHMPONA;
munoewvle 3a0aHus 011 CamMonposepKu

CamocrosiTenpHasi paboTa BBITOMHSIETCS MO TeMaM JIEKIIMOHHO-TIPAKTHYECKOTro Kypca,
W3JI0)KEHHBIM B Tiofpaszzene 4.2.

12.3. Kpamkuii mepmunonozuueckuii ciosaps

ADC — aTomMHast IEKTPOCTAHIIMS

BBOP — B0o10-BOIIHOM SHEPTETUYECKHUI PEAKTOP

CFD- computational fluid dynamics(BeraucnurenbHas THIpOAMHAMUKA)
HO- nHopmanpHas skcrutyatanus

HHD- Hapymienne HopMallbHOM SKCIUTyaTaluu
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